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(67) Abstract: 

FIELD: oO and gas production Industry. SUBSTANCE: this relates to repair and matntenance of casing 
string! and improving tts efficiency. According to mdhod. rone of disturbed tlghtneas of casing 
string b covered from Inalde of casing string by patch made of ddbnnabte pipe pnxiuoed from 
thennoplastk: material, fw «xan^ polycflxylene. Excess pressure Is created due to expansion of 
self'headng and self-expanding material such as Umcstane mixture for mining and dillling 
opetvttons. Pipe pioduoed of thensopiasdc matolal b filled vrith Ifab nHxtUR bcfin oavatng 
BQOC of dbtmbedtl^tmas of casing atzing. EePBCT: higher dfidency. 2 d. 



-1- 



RU 2106128 CI 



CZl) Applicaaon number 9S1206S3 

(22) Dote of fiUng: 19961201 
($1) Int. d: B21B39/00 
(56) Rderenccs ctted: 

1. Bmxon BJL m Ap. Qovumok Bncrcpa no saiKWUBoicy pCMOBTf fmw^wi . - M.: Hcrp*. 
isas. c 163. X SU. ampCKse cs^ieraibcno. 1001130, sn. E 21 B 29^0. 1990. 

fn) Applicant: AiOQiOBCpiioe ote^ecrBO OTKpfcrroro TUna X&tiBpcacflft H&y«iiio>KcnenoBaTenbcsiril 

MHLl W yr HB^TWHOft I H > n i ihiii w«w*lilX.'lllf 

C72) Inraitiv: KamyreB A.B.. On^wmaoBA A.B.. c^mcBia H.n. KonoroB A.B.. QroponooBa 
A.E., CyxBBBB H.IU 

(73)Ftoprteliir Jaagsamepax o6apcrTBO orspbrroro TMia XatSBpcsBfl wt^rtBD-mcaitfV'BafTtjn^aBsA 
BBTsiyr HB^rniHoft iqnMbannaaoci^ 



(M) CnOCOB BOOCTAUOBJZBHIifC rSFMBTiniHOCTH OBCAnHfiOC KOJIOHH 

(B7)Ab6tract 

tt KK Sper anc ui wmi x ai k oCinacmr pt%taaTBx>-w3onsB]jaaaBhSK paUor h aaapaBnem b» ro w M i nrHur 
s^^esTRBHOCTV. CyTt» BaodlpeTCHBH: CIIOC06 saxnxraerai b nqpaptimiH saaxa mrcpMetmaxm (ifirt i f i ^ i A 
^n rpaftnj KMoyiyu. iDiacTbqKM B3 jj/a^opuapyoialt TpytSw. iorwToon«HoS ira TqpMsnnacxvaaoro 
uvrepaana, sanprniqi mjODTsneBBu a Bstiurowe nunoou annaoT 3« coirr paiauHpemui 
cauopasorpcBanaiicrocii b CMUaptaoKpfaaes/Toesi uarqwanau M a Dpa u rp . CHTB • cmbok naaruoBoft 
n^iBboc H tiyposbnc pafar, soTOptoc aonanBRDOT xpytfer as TepMonnacriOTBoro MarrepHana uq^n 
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Dcacrifitlon {Omcamie ■aoSpcTcnxfl]: 

M3o6peTeaKe u mu oi oi ii ofinacra peuomn-mxmamiaBbgx paAor (PHP), a flMCBHO 
BoocTABOBTieaKn repuertfRHocTK o6avpn4x Konomi. 

MssecTes CEmoo6 BOocraHOBneiaui repMmra»CT« c6c»fiptix kohobh. GKimvaxMUpft oiyGX xani»BU 
HgxKBO-KO Mi^x j o oopBbCC TpytS (HKT) BMMc HHTCpBana MapymcBBH o6 c ^ff nnft KonoBBbc, aaKaqBsoaBe 
TaMnoHHpywmcro pacrsopa a HKT npH otkputom oaTpy^HOM npocTpoHCmc nqnto' HKT Bbnne 
pacqcTHoro yposRH TovmoHXipyioniero pacroopa b cxqsukhhc, cpq^awniBaKKe TaMinumpyiua^ero pocroopa 
3a otic^HByn KOtfiOHsy npH aaxpurou 3aTpytHDU upocrpaacTBc p). 

Hq^ oc i uwLH aHanora oaMO'iajoTCH b tom. »m>. Bo-nepobix. npoAaaca TaimoHMpyrai^ero pacrreopa b 
soBonoHBoe npocrpmaettn DixaMOJBBa ■ranbico nan BbiooKHM K36f>n<D<3HbiM naaneBBCu. «ito ecfiesonacao ffnfi 
qenocTBocTK ocTWUBoft «Mc™ o6ctv^ xonoiiBU. Bi>mpbix M3-aa ye^otmcm TuoioaapyiotaBDC 
uanxf rnm no e peayn wrn i iUMu tu b ampaufsA ne n pfBHrnarr S0%» 

t cymBOCTH jtanHCTCfl cnocofi ycraaoeKii roiacTUpn d 
r o<^jij^y«^ wonoBBU vym aepaspbnm 3qbu scrcpBccnrtBocTB Bjuyvya 



I B TOM, VTO nnaCTUpb BfaUAUIBCH B3 UtmJUlBi. a 9T0 EC 

»^^«DBOcni peuoicrao-irMUUiivniBRbix patfor npK ojjftoBpeueBBOu 

nocraBncHiiBH saAvm ppcmneKfi tcm. vto b onoodc BKinowaoiqeM ncpexpum aeau HcrcpMeTK«iBocni 
o6c^p(BD»ix xonoHH KiayT(« njiacrtrfpcM. Bbaw gnninHwu b b^c AcfapMBpyGMO* rpytiu. paamveaHc 
nnacTtJBfi no eoefl jjpmat nyreu cosnaww 

trxwiuyBT Tpytiy b3 TepMonnacraqHoro uaTcpHana, a lofisiro^raoe AsianeHHe coo^aKyr 3a cwr 
pacmHpeBHft caiopaaarpcBartmcrocH n paciiiHpH»ma^ocH wiaTcpnajia, Koropbo* aanonHWOT indSy lo 
TtpMonn aumiMU u uarepnana nepen nepespbiTBCM oohn HercpMcnrmocni o6c«ABoft KanoHBU. B sanecTBe 
■wpMon mciMiiHUL u uarrepnana Hcnan»yDT mmoTHnes. a b Kanecne c «ii n |M « o r peBa»ja^^^MJi « 
■cneniaywp aire - cMccfc H3BecTiu>B!y» r^wNx H 

, £ o6pa30M. npH paspymeaaH nqpoqcHboc xpyixKHxm.Tq»a7ioB (cxanbaw oopoAw). 

S0ie3o6m8Hi9ix Ksf^auA, Kai^cBabix Kn«Q:(<«, wi^i no6fam iqmpcgxBoro Kaiotn. Oh 
r cnifadl nopoaixoodpasauft aamwuiaa h aeai^ifaCDoaaBcauft uarq^aan, ^oximBft c aiv^oft 
> fpH 139. n|iB ™. — aapamui CMTB c Bonoft o6pa3yrTcii cyctKa3« (pafiotan 
I mntyp. cnenaBmit b oAfaCKTc. Dqnneaaznpc pa:^iyiiieHBx>» c 'itwuutM 
BpoffSB cxBarfafBtKmn. iBt pn tex. qoBOBpcucBao yB outniBa ficfc a ofhiOM. yBCJnPKSBB o 6*«m* - c^Borw 
nQQ)aTaami EOhiiiaHearoB, BKonHm^ b coctob CKTB, iqihbo^^.x paseMmo b mnype tT^^i« T wiM*»»Moro 
AaaneBHR (6anee 40 MHaJ. now fldhrrracu ranpafraqBOHHoro ^aancsRR b tok otiiATa paansaioTCfi 
BanpKScBBff. npBBOfvnB^ k ero paspymaono |3]. 

Bcnx cycneaoHio CHTB sararrt. b Tpy6y hd repMonnacnpiBoro Marepvana. to ecrb lo Marepnana. 
pasMiimavxqiBracn npa BarpeeaiiiDi* aai^MenDi^oaaTi. KOBpu, to izepo 1.B a HBMBercfi peau^ c 
BbiAencKBCM roDia b pacampoiBew CMTB. Tenna Bbtj^avKtcsi flocraroTOo. itto(^ paaorpen. rpyfSy pp 110 - 
120*C. a Bbone -xrimrpaiypbi. npa KoropoA. eanpHuep. aanaBsnxneB pa3M«r«acTca a i^xmawr 
'raywm. Tpytfa yB oiBmiBaeio i ^^aMTtpe 6e3 paapymeaifi. a b cnyua* - 





npsMcppcanBSMVOb IIp^pianoiDiiit. vro earnytiBae 400 lisxcEViyaTaz^inBafixanaBBaffHaMeTpaM 146 MU 
c Tonm^Boa cresn 8 uu Buerr Tpen^sy nmpaBoa 2 mm a /yisBoA 2 u. 

Bcpyr nwiB»nin«sii^ ipytfy AnHHoa 4 u c aafiyxBMM /^aMerpoM « * mm mm hik i^yrpewBero 
;piaMeTpa o(ScanBOtt EonosBH a BOTCpBanc Bcrq^irnnMOCTB fT.e. 128 UkO ■ TonmpaoA ctcbob 6-8 mm. 
3arJiymaioT hbtkhmA kobcu Tpy6. roroBHT cycnoomo CHTB. ana nero Gepyr 100 kt nopoama ■ 30 n 
Toooniecxoa boru. CycaeasOD ^UTSSBaiiyT b nonH^nuieBOByio Tpyfiy. rqjMencmpyKJT aepxHKft xoBeqTpytf k 
Ba KonoHBc HKT wm Tpocsncc TpytSy oiycKaiOT b 30Hy KercpMciOTHOcni o6cappaA KonoHUbi. 

Mepc3 1.5 H HaHMHacTCH pcaai^ut h npoifcxo;i;DT paoorpco h peoffymianc nonBsntneaOBOfl Tpy6bi ennorb 
Ofin ooapMKOGHOBeHHH CO crcHKaMH o6caAHDii sonoaHbt. Bcjice Toro. nocKonbsy Marepaan Tpyfiw 
pteaufirwi. oh npofiaKaerr x b Tpen^ny, TauM oGpae^j^anommTtntim ee rqtMenoBnrer. 
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riQcne oKOBdaau pramgiw. KorrapaH nporoKaeT 0^ * 1.0 ^ atmrnmay turuauaur a ookoc m 4 - 9 h Ann 
BoocT H omeBHsi xeMneparypbi ■ sarroqpincBaiiHfi munorBneaoiBOft rpytibi. 3aTeii KonooHy HKT ana 
Tftocnt. HA soTopfaoc nnacTupb 6iaOi axympi a mMMwny, nappKUwt h* ooDepxBocTb. B czBaxxBy 
cnycsoxrr KonoHH/ 6ypBni>Hbac Tpy6 c uai]ora6apvrai>iu TypfiotiypOM. ^onorou btb ^pedofl ■ pasfiypgaaaxyT 
repMCTKnqiyioavK yamrf b oonepxHMoe nonBynoMSDHift rpyfiu. Kanoamr CypmuBiiix Tpytf reyxHHwairyr. 
npoaBonfiT oopeocoBiiy o6c<ffwft kiuioiih>i oornacBo AeAcTeyMQni mcrpyKivraii. 

npcMMyniocm npenn«r<«euoro ciiDoo6a ooioBbiBaxyrcR aa tom, vrro mnpesACBiie b o6e^^raft KanoBae 
Ksoniqiyrroi 6QnM H^exHo 3a c^rt npaeiacBOBeHiui MaTqmana miacTbipH B cgbia wm Tpeofpay. K TOk^ 
Kc nnacTfarpb b3 cmii r iim ecjtoro uaTcpsiana nojiroBewec. ras Kas bc ooABCpxeH xoppoami. 

W c ' i - omuuLK KB^opuaq^ 1. BnaxcBsn B^.. ywereacB BlP. CnpaBtmoiK iiacrqia no Ksnvranisauy 
peuosTy cnazHB. M.. H^nP^ cAG3. 

2. AaTapCKoecBHAerenbCTSoN 1601330, COCP. En. £ 21 B 29/K). 1990 - nparaxHiL 

3. KBcrpyimvi no npiiMrnrrann cmocm BSsecTKOBofl aw* ropMboc a ^ypoawc pa6oT (CMTE). M^. AO 
"OrpaAKBTcpaanb^* 7 cs. 
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dalins l^puyna KsodpereBKiil: 

1. 

tmphumaoem Baayrpv nnftcrupeu. BunonBeHHbiu B BQie nejaptap yatak Ty yia. ■ pmmptast 
nnskcTupfi no eccA ^ymne nyxeiti oocv^aiasi K»6uTO(iBor« j^aanonui. or/nmauiviauM TOi, vro b Kanecrse 
;;e4opiaspycuoft TpytSw BcnoniioyioT TpyfSy ks TepMonnocrmHoro uaTqmano. a Esduroqaoe ffoBnesne 
MnnaM> sa cwT p MauBp C MM ii caMopcdorpeBaxmvrooi m caMopacampfnaimErocH Marqnaita. KDTOpiiiM 
ify<Sy Ki TcpuDonMiTviBcxxi ua.TepMan& n^^R aepempbirueu aoBU Herqaa m w H agm o6c^ott 

T«3yu VTO B K«<iocTae TepMoanacTvanro icBTqnaiia ■coomoyKn' 
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DrawtDgfs) |MepTesB|: 

XapaKTepMCTMKa CMfB 



XapaicrepHCTMKa 


3HaMeHHe 


1. BoAO-CMeceeoe oTHOiueHMe cycneHSHH 


0.3 


2. PacxQA nopoujKa Ha 1 oGi>eMa, t 


1,8 


3. PacTeicaeMOCTb no KOHycy AaHMkl. cm 


20.0 


4. nnoTHOCTb cycneH3MM, r/cM 


1.8 


5. BpeMR Hanana peatcqHM rviAparaumi npM 




TeMnepaType20-25''C, mmh 


OKono 90 


6. TeMneparypa caMopasorpeaaHMF, "C 


6onee 100 


7. CMen/ieHMe KaMHn c Tpy6o(i, MPIa 


5.0 


8. ConpOTHS/ieHMe IOMH^I C|)HnbTpaUMM BOAbi, MHa 


6onee 60.0 


9. AaeneHHe npM paciUHpeHMH. MFla 


AO 45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
hmestone mixture for mining and driUing operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 V2 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilUng operations will begin. The heat generated is 
sufficient to heat the pipe to 110 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes fi-om Vz to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gomykh i burovykh robot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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